T HE conversion of soluble K to insoluble, difficultly replaceable forms has been studied in considerable detail during the last 15 years. One mechanism that has been considered to be active in this process is the "trapping" of K ions between the lattice unit sheets of expanding lattice clays when these clays are treated with soluble K and then dried. The size of the K ion probably accounts for its susceptibility to fixation by this process (i7).
3 Usually the cation exchange capacity of the system is decreased by an amount approximately equivalent to the K converted to difficultly replaceable forms.
It has been found recently in this laboratory (i, 22) , as well as in others (16), that in certain soils K may be rendered nonexchangeable immediately after it is added to the soil, even though the soil is not dried. This process seemed to be most prevalent in calcareous soils. Indications were that the K was being fixed by a mechanism other than the one described above. That micaceous minerafs might be involved in the process is suggested by the work of Bray and DeTurk '(5), Wood and DeTurk (25), and Chaminade and Drouineau (5). It also was indicated by other work (i, 2, 3, 16, 22 ) that some condition peculiar to acid soils accounted for the inability of these soils to fix under moist conditions to the same extent as is evident in certain calcareous or limed soils.
The primary objective of the work reported here was to clarify the mechanism responsible for the rapid fixation of K by moist soils. Studies were made, using two types of clay minerals, illite and montmorillonite, which comprise a significant portion of the clay fraction .in a number of Iowa soils (20). It seemed logical that a comparison of the responses of these minerals to various treatments would reveal which type is concerned in rapid fixation of K, and the conditions which suppress or facilitate the process which operates in converting K to difficultly soluble forms under moist conditions.
MATERIALS AND METHODS
Illite clay obtained from the Illinois Clay Products Company, Urbana, 111., was fractionated by sedimentation to secure the fraction <2 p effective diameter. This fraction was acid-washed with 0.05 N HC1, washed free of chlorides, soil contains both illite and montmorillonite type
In all studies which involve drying, the sam dried once at 100° C. Determinations of fixation u conditions consisted in the addition of appropriat to an aliquot of the clay suspension, after which stood at room temperature (25° to 30° C) for 48 ho the extracting reagent, N ammonium acetate (pH added. Any variations from this procedure are not cussing the experiment concerned.
Potassium was determined, using Lawton's m of the dipicrylamine method (15). Al was precip weighed as the 8-hydroxyquinolate (14). The pH ments were made on the suspension using a glass e
RESULTS

EFFECT OF pH CHANGES ON K FIXATI
Preliminary work with acid-washed illite that more K was fixed from KOH than equivalent quantity of KC1, suggesting a rel between pH and fixation of K. On the basi evidence, an experiment was conducted with dialyzed illite to determine K fixation at pH values. Aliquots of clay suspension were to pH values ranging from 3.8 to 9.8 b standard NaOH. A constant level of KC1 w The results, showing reversion of K to none able forms, are presented in Fig. i . The d that pH changes are accompanied by marke on fixation, particularly when the system The curve which depicts fixation on dry uniformly as the pH increases from 3.8 to Maximum.fixation is reached in the vicinity Under moist conditions a gradual increas ation is noted until the pH reaches a value 8 and 9, in which range it appears that the m effect associated with pH is attained.
These results suggest that H ions in cert tions within the mineral crystals are neutr the addition 'of NaOH, and that this process manner facilitates the entrance of K ions in positions where fixation takes place. The gen that a reciprocal relationship exists betwee and H ions in fixation reactions has been in previous studies (16, 22) . Similarly, Fe ions might occur in positions potentially c fixing K, since these cations exist in acid adsorbed forms (9, 18). It would appear Fe or Al ions had exchanged for K ions in th
